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The United States remains the only OECD nation without national paid maternity leave. This
paper exploits changes in paid maternity leave offered by one of the United States’ largest employers,
the U.S. Department of Defense. Since 2015, the Marine Corps has shifted their policy from six to
18 to 12 weeks. As expected, leave expansions increased leave duration while policy contractions
decreased the amount of maternity leave taken by active-duty service members. In addition, we find
the policy changes crowded out other forms of leave. That is, with an increase in maternity leave
available, mothers in the military increased their amount of maternity leave and stopped supplement-
ing with additional annual leaves as mothers in the six-week policy period had. Though all mothers
used the full six weeks of leave in the early period, it is the less advantaged mothers–in the enlisted
(worker) ranks, first-time, and single mothers–who disproportionately used more of the additional
leave than officers (managers), experienced mothers, and married mothers. Our results highlight the
importance of optimally sizing family leave policies, as well as provide evidence that the true cost of
such programs may be lower than the mere number of weeks provided by additional maternity leave
allowances.
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1 INTRODUCTION
Nearly all countries now offer some type of paid family leave in the form of maternity, paternity, or
parental (i.e., available to either) leave. The United States remains an outlier in this policy setting as it
has no national paid maternity leave provision.1 While five states have enacted various forms of family
leave policies, access to paid maternity leave for most Americans is through their employer and remains
limited.2 This paper exploits recent changes in the paid maternity leave policy offered by one of the
United States’ largest employers, the Department of Defense, to estimate the effect of maternity leave
policy on the take-up of leave by mothers in the military.
As the United States considers a national paid family leave policy, our study can inform the debate
as we address the first-order question: Does increased paid leave increase available parental time with
children, or does it simply crowd out other forms of leave? After all, one of the main arguments for
paid parental leave is that it improves child development outcomes by enabling mothers to take time off
work to care for their new children. Such policies could also address gender gaps in the labor market
by allowing for women’s career continuity. Conversely, paid parental leaves could instead lower future
labor attachment and prove costly to employers, particularly if there is wide take-up of available leaves.
In theory, paid family leave policies impose employer costs that could lead to gender discrimination in
the labor market. A comprehensive answer to the question we pose has important implications for the
first-order costs and benefits of a national parental leave policy.
Prior studies generally show take-up rates of family leave increase with the adoption of and expan-
sions to an existing policy (Bartel et al., 2015; Baum & Ruhm, 2016; Kleven et al., 2019; Rossin-Slater,
Ruhm, & Waldfogel, 2013). These studies have also identified a variety of barriers that may limit take-up
of leave, such as lack of information on the policies and stringent eligibility requirements. Because ma-
ternity policies vary not just in duration of leave available, but also in payment amounts during the leave,
job protections afforded, eligibility, and other dimensions, it is not always clear how and what aspects of
1Specifically, only the United States and Papua New Guinea are without a statutory national paid maternity leave policy.
2California, New Jersey, New York, Rhode Island, and Washington state have enacted paid family leave, as has Wash-
ington, D.C. Massachusetts will begin paid family leave in 2021. Only 12 percent of private sector workers in the United
States have paid family leave available through their employers. See https://www.dol.gov/wb/resources/paid_
leave_fact_sheet.pdf
2
Electronic copy available at: https://ssrn.com/abstract=3650372
maternity leave programs affect maternal leave-taking. State-level leave policies often do not replace all
income, making it unclear whether less-than 100 percent take-up is due to income effects or to mothers
preferring less than the offered leave.
Our policy context is unique in that we can exclusively focus on how intensive leave length affects
leave usage. Eligibility, benefit amounts, and job protections afforded remained the same while only the
duration of the leave changed. We also examine an expansion and contraction of the policy, giving us
multiple quasi-experiments. Since 2015, the Department of the Navy (DON), comprised of the United
States Navy and United States Marine Corps, have shifted their maternity leave policy from six to 18 to
12 weeks. Evaluating the effects of the policy expansion and contraction on take-up and crowd-out has
implications for determining the optimal duration of paid maternity leave policies.
Our empirical design uses a first-difference and difference-in-differences to compare the maternity
and other types of leave taken up by active-duty Marine mothers who gave birth before and after pol-
icy expansions/contractions, relative to the leave taken by propensity-score matched comparisons. By
comparing changes in take-up by mothers with similar Marines, we account not just for time-invariant
differences but also for time trends in leave-taking, operational tempo, and work demands. We focus
on Marine mothers because the Marine Corps has consistently tracked leave during the time frame that
leave policies were changing. The Marine Corps also offers insight into the behavior of both enlisted
(workers) and officers (managers or supervisors), who, like civilians, may have different degrees of ca-
reer attachment, organizational commitment, and cultures. The pool of mothers is also diverse in terms
of race/ethnicity, single motherhood, and number of prior children, which allows for various subgroup
analyses. This allows us to investigate whether there are disparities in leave-taking across groups.
Our first finding is that mothers almost uniformly used all six weeks of maternity leave in the six-
week policy period. Most mothers also supplemented with additional annual leave in the 12 months
following birth, relative to non-mothers, indicating that mothers prefer more than six weeks of leave
above their typical annual levels in the year after birth.
Second, and perhaps not surprisingly, maternity leave expansions do increase take-up of maternity
leave while policy contractions decrease the amount taken. However, mothers do not automatically take
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up all leave provided. In particular, mothers have a strong preference for leave immediately following
birth, relative to flexible leave available several months after the birth. New mothers given a surprise 12
additional weeks of leave after the initial six weeks of leave had passed only increased their leave by 8.3
of the 12 extra weeks (69 percent utilization of the new leave).
Third, we find the policy changes crowd out other forms of leave. That is, with an increase of 12
additional weeks of maternity leave (from six to 18 weeks that could be taken continuously), mothers
increased their amount of maternity leave by 11.0 weeks and decreased their annual leave by 1.7 weeks
in the following 12 months. Other benefit amounts did not change for these mothers, as the policy
included 100 percent income replacement. There is thus no income effect at work, and on net, mothers
increased their total leave taken by substantially less than the additional 12 weeks provided. When leave
was reduced to 12 total weeks, mothers generally used the full available maternity leave, but they also
substituted away from annual chargeable leave relative to the six-week policy period, such that total leave
usage only increased by 4.7 weeks. The crowd out of other available leaves in addition to less than full
take-up when the policy was expanded indicate that mothers did not increase the time they spent at home
with their child by the increased number of weeks allowed.
Meanwhile the additional employer-provided leave seems to be taken up disproportionately by moth-
ers who were of lower ranks (with lower pay and less career attachment), are new to motherhood, and
single mothers. This is potentially beneficial in that the policy expansions allowed less advantaged moth-
ers to spend more time at home recovering from childbirth and caring for their newborns. These findings
are also consistent with a story that more advantaged (higher-ranked and more-educated) mothers tend
to minimize losses in career continuity. Given these behaviors, our results have important implications
on the duration of maternity leave policies being considered in the public sphere. For instance, the Ma-
rine Corps is currently considering an expansion of their maternity leave policy to one year. Our study
suggests there would be less than full take-up of 52 weeks, and more importantly, it will be the younger,
lower-ranked, less-educated Marine mothers who are most likely to increase take-up.
The rest of this paper is organized as follows. Section 2 provides a background for our analysis,
laying out the related literature and the maternity leave policy changes. Section 3 describes our data and
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empirical approach, while Section 4 discusses our results. Section 5 concludes.
2 BACKGROUND
In December 2019 the U.S. federal government signed a 12-week parental leave policy into law for its
civil servants. The policy goes into effect for federal worker parents whose babies are born on October 1,
2020, or later. For non-federal workers, the only national policy is the 1993 Family and Medical Leave
Act (FMLA) that mandates that employers grant eligible workers 12 weeks of unpaid job-protected
family leave with continued health insurance coverage (if it was offered at that job). As Ruhm (1997)
points out, slightly more than half of U.S. private sector workers are considered eligible given the firm
size and work history requirements of FMLA. Utilizing a difference-in-differences across states that
previously had a leave policy versus states that did not, Waldfogel (1999) finds that FMLA increased
leave-taking by 23 percent among mothers of children under one year of age. In terms of timing, Han et
al. (2009) find that FMLA increased maternal leave-taking 13 percent during the birth month, 16 percent
during the month after birth, and a marginally significant 20 percent increase in the second month after
birth.
Eight states plus Washington, D.C. have now enacted or will enact paid family leave: California in
2004, Connecticut in 2022, Massachusetts in 2021, New Jersey in 2009, New York in 2018, Oregon
in 2023, Rhode Island in 2014, Washington state and Washington, D.C. in 2020. These states pay the
benefits as a percentage of prior earnings up to a ceiling, in contrast to the policy we evaluate with
no income effects. These state policies also significantly vary in their duration, from 4 weeks in Rhode
Island, 8 weeks in Washington DC, to 12 weeks in Massachusetts. Two states’ paid family leave duration
are set to change in July 2020: from 6 to 8 weeks in California and from 6 to 12 weeks in New Jersey.
New York’s leave duration is set to gradually increase from 8 weeks in 2018, 10 weeks in 2019, to 12
weeks in 2021. The available paid leaves in California, New Jersey, and Washington D.C. are, however,
not job-protected. Job protection refers to employee’s right to return to one’s pre-leave employer.
Rossin-Slater, Ruhm, and Waldfogel (2013) show that the six-week partially-paid California policy
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moved leave-taking from around three weeks up to six or seven weeks for typical new mothers, relative
to various control group mothers in other states and mothers of older children in California. We find
that with six weeks of fully paid leave, mothers took the full six weeks available, much like they did in
California even with only partial pay. Similar to our study, Rossin-Slater, Ruhm, and Waldfogel (2013)
also find that leave-taking particularly increased among mothers who are less advantaged (less educated,
unmarried, or nonwhite). Baum and Ruhm (2016) find that California’s policy increased leave duration
by approximately five weeks for mothers and less than one week for fathers, while Bartel et al. (2015)
find that joint leave-taking (both parents) also increased with California’s policy. Baum and Ruhm (2016)
is a useful comparison, as it demonstrates the importance of the income effect: mothers took only five of
the six weeks with partial income replacement but all six weeks with full income replacement.
A richer set of empirical findings using policy changes in other countries are relatively more numer-
ous. Baker and Milligan (2008) finds that the Canadian expansion in job-protected paid leave from six
months to one year increased leave duration by about three months among new mothers. Ruhm (1998)
summarizes impacts of family leaves in Europe, while Dahl et al. (2016) evaluate the case for paid ma-
ternity leave in Norway using the series of expansions from 18 to 35 weeks. In the case of Norway where
there are no income effects with full income replacement, Dahl et al. (2016) does find that the reforms
did not crowd out unpaid leave and parents increased time spent at home instead of at work.
In the absence of state or federal policy, firms become de facto policymakers, and these firms need
to know the costs of family leave programs to weigh against the benefits. Brenøe et al. (2020) use data
from Denmark to estimate the effect on firms and coworkers when a worker gives birth and takes leave.
They find no measurable effects on firm output, profitability, or firm survival. In addition, their results
suggest that employees going on parental leave impose negligible costs on coworkers.
Our study clarifies this prior literature in several important ways. First, it is important to distinguish
between an introduction versus expansions or contractions of a family leave policy (extensive versus
intensive margins). Our study focuses on the intensive margin, allowing us to consider the levels of
leave mothers demonstrably prefer. Second, prior policy evaluations tend to be confounded by other
dimensions of the family leave policy that are also changing, such as benefit amounts and job protections
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afforded. The policy we examine has the same eligibility requirements, job protections, and full income
replacement before and after leave duration changes, allowing us to isolate how lengths of maternity leave
available affects utilization. Finally, since the U.S. military is broadly representative of the American
population, our setting allows us to explore the extent to which the policy affected various subgroups.
We find that mothers with lower career attachment and who are less advantaged are the ones increasing
take-up with policy expansions.
2.1 Maternity Leave and Health
The period surrounding becoming a parent is a critical period of health (Saxbe, Rossin-Slater, & Gold-
enberg, 2018). Childbirth in particular is a major medical episode with risk of infection, birth com-
plications, and postpartum depression (O’Hara & Swain, 1996). Many women report struggling with
nutrition, exercise, sleep, and other health behaviors after childbirth (Bellows-Riecken & Rhodes, 2008;
Declercq et al., 2014; Hagen et al., 2013).
A recent study found Norway’s introduction of paid maternity leave in 1977 improved mothers’ body
mass index, blood pressure, pain, and mental health, as well as their propensity to exercise and not smoke
(Saxbe, Rossin-Slater, & Goldenberg, 2018). These benefits were largest for those with a complication
at delivery, first-time mothers, single mothers, and lower-income mothers. Subsequent extensions of
the length of leave after 1977 conferred similar benefits, but to a lesser degree as the length of leave
increased (Butikofer et al., 2018). When the Army and Air Force expanded access to leave from six to
12 weeks, the longer leave was associated with a lower likelihood of postpartum depression diagnosis,
with possible benefits to mothers’ pain management and health care utilization as well (Balser, Hall, &
Bukowinski, 2020).
Children may also benefit from expanded maternity leave through increased breastfeeding or more
bonding time with their mother. The introduction of paid family leave increased breastfeeding by 10 to
20 percentage points in the three, six, and nine months after birth in California (Huang & Yang, 2015).
Descriptively, mothers who returned to work less than six weeks after birth have less breastfeeding suc-
cess than those who take six to 12 weeks of leave, and short postpartum leave was particularly associated
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with breastfeeding cessation for non-managers, those with inflexible schedules, and those with high psy-
chosocial stress (Guendelman et al., 2009). In a within-family design using NLSY79 data, returning to
work less than three months postpartum was associated with a reduction in the probability that a mother
initiated breastfeeding by 16 to 18 percent (Chatterji & Frick, 2005). Child health benefits of early
maternity leave may extend through early elementary school. Using a difference-in-difference design,
Lichtman-Sadot and Bell (2017) found that rates of being overweight, ADHD, and hearing-related prob-
lems were lower following the introduction of California’s paid family leave program, with particular
benefits accruing to children from less-advantaged backgrounds.
Overall, expanded maternity leave may benefit the health of both mothers and children (Rossin-Slater
& Uniat, 2019). Prior evidence suggests the benefits may be largest for disadvantaged families.
2.2 Maternity Leave Policy in the U.S. Department of Defense
Figure 1 lays out the various policy periods we examine in this paper, which differ by branch of service.
On July 2, 2015, the Secretary of the Navy announced that the DON maternity leave would increase
from six weeks to 18 weeks. The new 18-week policy included six weeks of consecutive convalescent
leave immediately following discharge from the hospital and 12 additional weeks that could be taken
non-consecutively within the first year following a child’s birth. Eligibility was retroactive to January 1,
2015, meaning that some mothers who had returned to work following their original six weeks of leave
were eligible to take 12 additional weeks off before their child’s first birthday.
On January 28, 2016, the Secretary of Defense announced a standardization of all maternity leave to
12 weeks of consecutive paid maternity leave for all services. For DON mothers, that reduced leave by
six weeks and required the time to be taken consecutively. The policy applied to pregnancies that began
(per doctor estimation) on March 3, 2016, or later, meaning that the average baby born under this policy
would be born around November 2016. For the Army/Air Force, total leave retroactively expanded from
six to 12 weeks for birthdates after December 22, 2015. Because DoD Service members are always on
call, six weeks of leave corresponds to 42 days of leave, 18 weeks corresponds to 126 days, and 12 weeks
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corresponds to 84 days. Leave does not begin to be charged until the woman leaves the hospital.3
Mothers in our study do not have the flexibility to immediately resign from service and exit the labor
market as their civilian counterparts in prior studies do. Officers typically must submit their resignation
9–12 months in advance of the date they request to resign, while enlisted sign up for specific contract
end dates. Officers and enlisted members may request an administrative separation prior to the end of
their contract due to hardship related to pregnancy or childcare following pregnancy and childbirth, but
these are typically even longer administrative processes.4
Active-duty service members earn 30 days of annual leave per year (accrued at a rate of 2.5 days
per month), and new mothers can supplement maternity leave with annual leave in all policy periods.
Service members can carry over a maximum of 60 days of accrued leave from one Fiscal Year to another,
therefore, any leave in excess of 60 days is lost by a service member as of the first of October of each
new Fiscal Year. Annual leave allows new mothers flexibility for managing their post-birth time away
across all policy periods.
Pregnant service members cannot deploy to combat zones and are sent home if a pregnancy is dis-
covered while deployed. Additionally, women could not deploy for the 12 months following birth in the
time frame we examine here. For everyone else, there is little time for annual leave to be taken while
deployed, so those returning home have likely accrued annual leave. Additionally, those returning from
deployment receive combat leave of varying duration, depending on length of deployment. Thus, non-
pregnant females who are not new mothers may have somewhat different leave options available than
pregnant women and new mothers.
3Changes in maternity leave policies occurred in the midst of broader change in DoD policy. In the last decade, the U.S.
military has progressively institutionalized policies aimed at supporting parental rights of service members and promoting
retention among female service members by providing them lengthened and flexible paid parental leave. Since 2005, the
DoD and its component military services have implemented standardized or service-specific policies covering a broad range
of parental aspects such as deployment deferments for new mothers, health-hazard regulations regarding job-related duties,
family separation limitations, breastfeeding and lactation support policy, and fitness assessment and weight deferments post-
partum, among others. A conclusive list of these policies by each service is detailed in the Defense Advisory Committee on
Women in the Service 2015 Report (Estes et al., 2015). Thus, our analysis takes place in the context of broadly expanding
parental support in the DoD.
4Military employment contracts are typically four or six years of obligated service.
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3 DATA AND EMPIRICAL APPROACH
3.1 Data
Our data covers the population of active-duty Marines from January 2013 through August 2018. Our
primary data are detailed month-by-month snapshots of each Marine’s leaves taken over time from the
Total Force Data Warehouse (TFDW). The TFDW data include nearly 13 million month and individual
Marine observations covering month-specific information such as age, gender, race, ethnicity, pay grade,
marital status, months of total service, number of children as of that month, unit location, occupational
codes, and education level. Some of this data change over time while some do not. The data also includes
cognitive test scores from the Armed Forces Qualification Test (AFQT) and General Classification Test
(GCT), as well as exact dependent dates of birth. AFQT and GCT measure intelligence/ability.
3.1.1 Leave Data
The TFDW data includes monthly leave by type (e.g., sick, maternity, chargeable annual) and amount
used for each Marine, as well as duty limitation type and duration. These variables allow us to analyze
Marine leave usage during the six-week, 18-week, and 12-week maternity policy periods.
We define two leave categories: maternity and annual leave. Prior to 2016, the USMC coded all
maternity leave under the sick leave type. In 2016, they generated a maternity-specific leave type code
to supersede the sick leave type for maternity purposes.5 In other cases, permissive temporary additional
duty (PTAD) leave or emergency leave were recorded postpartum rather than maternity leave, and we
include these leave types as maternity leave. Thus, what we report as “maternity leave” is the combina-
tion of what was recorded as sick, maternity, PTAD, and emergency leave for new mothers to capture
the maximum amount of birth-related leave made available to mothers. Second, we coded other leave
separately from maternity leave types to estimate whether mothers used additional leave available to all
Marines to augment limitations on parental leave. About 77 percent of what we call annual leave is the
annual chargeable leave accrued by Marines, but it also includes leave related to moving duty stations
5This change caused overlap and/or duplication of maternity and sick leave used for some individuals in our data set. We
remove overlapping occurrences of sick and maternity leave, giving precedence to maternity leave.
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(17 percent), combat leave (5 percent), and special leave (less than 1 percent). We also create a summary
of all leaves recorded which combines the maternity and annual leave types; for non-mothers, the “all
leave” value is about 9 percent sick, PTAD, or emergency leave and 91 percent annual leave.
Most leave is recorded in a centralized system. Maternity leave was recorded in one of two ways
for Marines. The vast majority of leave was recorded using a specific leave code that calculated leave
systematically in the system, but certain Marines had no or very limited maternity leave recorded in that
system. Instead, their command used a series of notes to track maternity leave. Sometimes this was
straightforward, identifying the date the woman went on maternity leave and the date she returned to
work. In other cases, either no leave was recorded or the leave was recorded unclearly. For instance,
after leave expansion the first six weeks of leave were administratively considered separate from the
additional leave, and women were recorded as in a “medical” status for the first six weeks before being
moved to a “non-deployable” status for an extended period. It is possible that such women really only
took six weeks of leave and then returned to work, it is possible that they took the full 12 or 18 weeks of
leave available, or it is possible that they took some other amount of leave. To be conservative, we drop
such women in the main analysis; we verify that having this data as missing is unrelated to any other
observable characteristic in the data. In supplementary analysis, we also impute a “low” estimate using
six weeks and a “high” estimate using the maximum leave available to the dropped women to estimate a
range of potential outcomes for the full sample of women. We call this the imputation sample. The low
and high imputation estimates are quite similar to the main estimates.
For each observed month, we calculate the leave used in that month and the sum of leave used in the
following 12 months for each leave type (called maternity, annual, and all for simplicity).
3.1.2 Sample Restrictions
We limit our sample to Marines younger than 45 years to capture women of childbearing age. We also
do not include any observations of individuals stationed in a country or U.S. state in which we never
observe a female give birth (e.g., Argentina and Alaska), as these imply a type of assignment that was
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likely off-limits to pregnant women.6 We also exclude women who add a baby as a dependent, but who
do not give birth, as these women do not receive the full maternity leave available (so are not treated) but
also are not representative of what would have happened to mothers in the absence of birth (and thus are
not a good control).
Because eligibility for the 18- versus 12-week policy was based on date of conception, it is not
obvious to which policy babies born in the November/December 2016 time frame are subject to. We
exclude babies born in these months from our analysis.7 We also differentiate mothers who had returned
to work before they received 12 additional weeks of leave in July 2015 from those who had not yet
returned. May 2015 births include mothers who may have returned to work by July 2, especially if they
did not use their full leave available. To be conservative, we also drop May 2015 from the main analysis.
We retain individual-months only if we can follow their leave for at least 12 months after the month
ends; this means that we focus on “stayers” who are not leaving the job immediately following birth.
Supplementary analyses found no significant changes in female retention following the changes to leave
policy, as expected given barriers to exit. Our focus on those who remain for at least 12 months also
means that our last included birth is in August 2017 so that we can follow the leave patterns for the
subsequent year through August 2018.
3.2 Methodology
Naı̈ve analyses that examine parental leave take-up cannot be interpreted as causal because leave is not
randomly assigned. In particular, certain types of mothers (e.g., more advantaged mothers) may make
choices or work at firms that are more likely to allow for taking more leave. To understand how particular
6We do retain the leave taken while in these locations, if applicable, and include it in the annual leave calculation for
individuals who are stationed elsewhere in a prior period. So, for instance, for a female in North Carolina in December
2015 who is then stationed in Iraq in 2016, we retain the December 2015 observation, and our calculation of leave for the
subsequent year would include time when she was in Iraq. We do not want to exclude the potential comparison while she was
in North Carolina, as that point serves as a relevant counterfactual to what could have happened to a woman who instead gave
birth in December 2015 and remained in North Carolina in 2016.
7At the extreme, a mother with a March 2, 2016 conception date who gave birth at 42 weeks gestation would have her
baby on December 21, 2016. Most mothers with a March 2 or earlier conception date give birth before December, however.
Similarly, mothers who conceived on March 3 and gave birth before about 38.9 weeks could have fallen under the 12-week
policy, though their children were born in November.
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policy decisions affect leave take-up, we need external policy changes that apply broadly to many types
of workers. The DoD policy change provides exactly the sort of natural experiment that allows us to
examine what happens when leave unexpectedly expands for a broad range of workers, while important
characteristics like job security, income level, benefits, and other characteristics are held constant.
Our identification strategy follows Marines over time, comparing the leave take-up of mothers who
gave birth under the six-week policy to mothers who gave birth under the more generous policies. In our
first difference approach, we first compare the maternity leave take-up of four sorts of mothers: those
who gave birth in December 2014 and earlier (who expected and received six weeks of leave), those
who gave birth January through mid-May 2015 (who expected to receive six weeks of leave, gave birth,
and were then given 12 unexpected weeks of leave after returning to work), those who gave birth mid-
May 2015 through November 2016 (who expected or knew about the 12 extra weeks before returning to
work), and those who gave birth December 2016 through August 2017 (who expected to receive 12 total
weeks of leave at birth). We compare each of the more generous policy periods to the “expect six, get
six” early policy regime, as follows:
Yitjrl “β1UnexpectedExtra12it ` β2ExpectedExtra12it ` β3ExpectedExtra6it ` µm
` αj ` γr ` δl ` Xitθ ` εitjrl
(1)
where Yitjrl is the total amount of a given leave category used in the year following birth for mother
i who gave birth in month-year t. The first-difference analysis occurs only across mothers. The analysis
includes month-of-birth (µm), job category (αj), rank category (γr), and unit location (δl) fixed effects.8
The model also includes controls for demographic characteristics under Xit, which accounts for age at
birth, age-squared, percent female in a specific job,9 AFQT, GCT, and indicators for race/ethnicity (coded
8Job categories are infantry, infantry support, aviation, and other based on specific job types. Rank groups are Pri-
vate/Private First Class, Lance Corporal, Corporal, Sergeant, Staff Sergeant, Gunnery Sergeant, and Master Sergeant for
enlisted; warrant officers; and Lieutenant, Captain, or Senior Officer for officers. No generals were below the age cutoff. Unit
location were at the state-level for places where we observed at least 50 births to females (Arizona, California, DC, Hawaii,
North Carolina, South Carolina, and Virginia). We grouped remaining births into two groups for the other U.S. states and
international births (which mostly occurred in Japan).
9Job types are more detailed than the job category fixed effects listed above; percent female ranged from 0 to 88 percent.
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as black, Hispanic, and other relative to non-Hispanic white); prior number of children; marital status
(coded as married and divorced relative to single never-married); and education (coded as some college
and college relative to high school graduates). We cluster robust standard errors at the individual level
to account for the women we observe having multiple births over time. Here, the coefficients of interest
are on β1, β2, and β3, which provide an estimate of how mothers’ leave take-up changed following birth
for those with an additional 12 weeks of leave after they had returned to work, an additional 12 weeks of
leave that was expected before returning to work, and an additional six weeks of leave that was expected
at the start of pregnancy, respectively, relative to the six-week policy.
Our second strategy takes a difference-in-differences (DID) approach. Using a group of otherwise
similar individuals who did not give birth as a control group, we compare differences between mothers
and non-mothers across policy periods, as follows:
Yitjrl “β0Babyit ` β1Babyit ˚ UnexpectedExtra12t ` β2Babyit ˚ ExpectedExtra12t
` β3Babyit ˚ ExpectedExtra6t ` τt ` αj ` γr ` δl ` Xitθ ` εitjrl
(2)
The benefit of the DID strategy is that it accounts for any changes in general leave-taking over time
using the month-year fixed effects τt. For instance, changes in other external policies may influence
the annual leave-taking of mothers even in the absence of changes to maternity leave. By employing
month-year fixed effects, β0 provides an estimate of the differences between mothers and non-mothers
in the six-week policy period, while β1, β2, and β3 compare whether the mothers had a change in leave
take-up above and beyond any changes observed in their non-mother comparisons. The model retains
job category (αj), rank category (γr), and unit location (δl) fixed effects and control variables Xit.
3.3 Identifying Assumptions
We make two main identifying assumptions. First, we assume that, after implementing our difference-in-
differences model, there are no factors other than the policy change that affect mother leave take-up over
the policy time frame. For instance, perhaps female Marines who wanted more leave time did not get
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pregnant until they knew they would have more leave available following the unexpected announcement
of the 18-week policy. To confirm that such potentially choice-driven moves do not drive our results, we
run a supplementary analysis that focuses on those mothers (and their similar comparators) who gave
birth before March 2016, as these mothers would have made the pregnancy decision before they knew
the more policy was forthcoming. We conduct a similar test to ensure abortion decisions do not drive
results. Our supplementary results match our main results.
Second, we assume that in the absence of motherhood our comparators can serve as a valid coun-
terfactual over the same time period. Our DID estimates would be biased if there were also systematic
changes occurring among non-mothers that only affect the non-mothers. We test directly for differen-
tial trends between parents and non-parents using a series of event-study type figures. Additionally, we
take steps to identify several potential comparison groups to ensure that our results hold across various
choices.
3.4 Identifying a Comparison Group
Maternity leave-taking is on a one-year timescale, while we have observations of Marines at the monthly
level. Further, estimating event studies requires defining a discrete point of comparison. One difficulty
in such a strategy is that we are comparing mothers at the point of birth relative to potentially millions of
monthly observations of every Marine in the military. The average Marine may also differ substantially
from the average new Marine mother. To allow for a point-in-time comparison across similar individuals,
we use a machine-learning-based matching strategy to identify a set of Marines who are similar to the
new mothers on a variety of characteristics at the particular month of birth.
We identify several potential control groups. We initially demonstrate that Marines in general–who
are largely male–substantially differ from new mothers on a variety of observed characteristics, so we
do not use males as a comparison group. Limiting the comparison to female Marines who do not have
a baby results in a comparison group that is much more similar to the new mothers, and this group of
female Marines who do not have a baby during our study period constitute one potential control group.
To get an even better counterfactual group, we use a matching methodology to identify three addi-
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tional comparison groups. The first (and preferred) group is to other females; this is beneficial because
female Marine behavior may be more similar to mothers’ behavior for unobserved and observed reasons,
compared to male Marines. Still, there is a possibility that female Marines are also affected by changing
maternity policy even if they do not immediately become mothers. To avoid that issue, a second matched
group is limited to observably similar males who we do not observe having a dependent baby added to
their home during the period of study. Finally, married males may have differential leave-taking if they
are planning their families, especially if they are married to active-duty spouses. A final comparison
category uses observably similar unmarried males to the leave behavior of new mothers. This group may
include Marine behavior that represents what individuals would do in the absence of maternity leave
having an effect on own behavior. Finally, we repeat this exercise for the “imputation” sample that adds
the mothers where there is limited information about the maternity leave taken.
The matching process begins by using an adaptive ridge least absolute shrinkage and selection op-
erator (LASSO) model with 10-fold validation to predict who will have a baby among the given set of
individuals. LASSO models can improve propensity score comparisons in high-dimensional data with a
low share of treated (Goller et al., 2020).10 The LASSO models include the new mothers as well as either
(1) all females whom we do not observe adding a dependent baby to the home, (2) all males whom we do
not observe adding a dependent baby to the home, and (3) all unmarried males whom we do not observe
adding a dependent baby to the home.11 The LASSO model includes all the observable characteristics
included as Xit in equation 2, as well as interactions between each of these variables. We aim to min-
imize deviance from the binomial prediction to identify a preferred model for each potential matching
group. From this, we predict the probability that a given observation would have a baby in a given month.
Appendix Table A1 displays the coefficients included in the resulting LASSO models. Appendix Figure
A.1 displays the resulting distribution of propensity scores and extent of common support.12
10Goller et al. (2020) note that machine learning for propensity score matching could examine many variables, allow for
greater flexibility in functional form, and avoiding over-fitting the propensity score.
11The analyses are run separately for the main sample and then for the larger sample including the mothers with imputed
maternity leave, resulting in six total iterations.
12In the model predicting propensity among females, the propensity ranges from 0.0 to 6.5 percent with a mean of 1.3
percent for mothers and from 0.0 to 9.6 percent with a mean of 0.5 percent for their female matches. In the model predicting
propensity among all males, the propensity ranges from 0.0 to 2.6 percent with a mean of 0.4 percent for mothers and from
0.0 to 3.8 percent with a mean of 0.0 percent for their male matches.
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We match each birth month-year for a mother to her five nearest neighbors with replacement, with
the requirement that all matches occur in the same month-year and be from the same rank group.13 The
weight wit for each potential comparator is 0.2 ˚mit, where mit is the number of times an individual i is
matched to any mother in month t. Each birth event month for mothers has a weight of 1 for the 2,421
mothers in the main sample. Most matches have a weight of 0.2; e.g., there are 11,570 female matches
with an average weight of 0.209. Across all comparison groups, with or without matching, our results
are largely the same, and we include multiple comparisons groups in our results for transparency.
3.5 Descriptive Statistics
Table 1 reports summary statistics for the mothers and various potential comparison groups. The average
mother in our sample has a GCT score of 103.0 in column 1, compared to an average of 110.2 in Column
2 for all observations of Marines that we never observe having a baby over our study period (p-value
of the difference=0.000 when using robust standard errors clustered by ID). Female Marines average
105.5, and the p-value of the difference is 0.000. The N is quite large in Columns 2 (N=9,823,815) and
3 (763,313), as each comparator occurs up to 12 times per year over multiple years.14
Columns 4 through 6 use potential matched groups, which instead connect each birth to five non-new
mothers in the same month-year, in the same rank group, who are similar on the observed characteristics
using the LASSO process described above. Recall that each match for a given month-year-ID is given a
weight of 0.2. When the 2,421 observations of births are matched to 11,570 very similar female Marines,
the weighted average GCT score of the matches is 102.7 (p-value of the difference=0.408); the weighted
average of the male matches who did not have a child is 103.4 (p-value=0.117), and the weighted average
age of the unmarried male matches who did not have a child is 103.5 (p-value=0.159). Thus, at least on
GCT scores, the matched female comparators are more observably similar than a comparison to every
Marine available.
Across all other variables, the unmatched samples are of slightly different ages; more white; more
13Rank groups are private/Private First Class, Lance Corporal, Corporal, Sergeant, Staff Sergeant, Gunnery Sergeant, and
Master Sergeant for enlisted; warrant officers; and Lieutenant, Captain, or Senior Officer for officers.
14Appendix Table A2 displays the information for the imputation sample and its potential comparisons.
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likely to be officers but less likely to be warrant officers; newer to service; from job types with fewer
females; less likely to be married or divorced; less likely to have at least some college for the overall
sample (and more likely for the female sample); and have higher AFQT and GCT scores and fewer prior
children than the mothers we observe.15
Once we move to the matched samples, the comparators are more similar. There are no observed
differences between mothers and their female matches. The male matches are older, have served longer,
are more likely to be married, and have a lower AFQT score than the mother. For the single male
comparison group, who are the least likely to be directly affected by any policy changes, there is a
definitional difference in marriage rate. Additionally, the unmarried male matches have a lower AFQT
score than the mothers. Overall, this points to a fairly observably similar group of individuals in the
control group, especially for the female matches.
4 RESULTS
4.1 Effect on Leave Take-Up
We begin by examining the first-differences estimate of how changes in policy correspond to changes
in maternity leave taken by new mothers over the course of one year post-birth. Figure 2 graphically
displays the pattern. The x-axis is the month of birth, and the y-axis is the average weeks of maternity
leave taken in the year following birth for new mothers. Thus, the December 2014 data point indicates
that, on average, mothers who gave birth in December 2014 took about six weeks of leave in the year
after they gave birth. The figure includes a linear fit of the six, 18, and 12-week policies.
There are several key takeaways. First, new mothers consistently took exactly six weeks of maternity
leave during the six-week policy. Second, there is a sharp increase at the start of the 18-week policy
in January 2015, with increasing take-up over time. Importantly, the policy announcement happened in
July 2015, well after mothers who gave birth in January 2015 had returned to work in February or March,
15The unmatched sample is 7.8 percent female in Column 2; by construction, the other columns are either entirely male or
female.
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so these early 2015 mothers went back on maternity leave after returning to work between July and their
child’s first birthday.
Third, maternity leave take-up increased throughout the 18-week policy period such that mothers
giving birth in the latter half of the 18-week policy period utilized nearly all 18 weeks of maternity leave.
Finally, there is a sharp decline in leave in December 2016, with perhaps some mothers with long
gestation who were still eligible for the 18 weeks of leave pushing up the average. Maternity leave
patterns stabilize at 12 weeks starting in January 2017, and going forward we donut the November and
December 2016 observations out of the more formal regression analysis.
Table 2 displays the change in maternity leave, conditional on the noted controls and fixed effects by
column. Because the non-mothers did not have maternity leave, we use the first-differences estimate here,
comparing the mothers with six weeks of leave to mothers under the more generous policies. The main
sample contains 2,421 birth events across 2,235 mothers.16 With month-of-birth, rank group, location,
and job category fixed effects, as well as demographic controls, mothers who received an unexpected
additional 12 weeks of leave after returning to work (who gave birth in early 2015) took about 8.3
additional weeks of leave, which is a take-up of 69 percent of the additional leave. Those who expected
the 12 extra weeks before returning to work averaged 11.0 additional weeks, a take-up of 92 percent
of the additional leave. Finally, those who expected only six additional weeks, for a total of 12 weeks,
generally took the full amount of additional leave. The patterns do not substantively differ when we
use the low/high estimates with larger sample sizes but less precision in the leave usage. The low- to
high-end range is 8.3 to 8.4 weeks for the unexpected additional 12 weeks, 10.2 to 11.1 weeks for the
expected additional 12 weeks, and 4.8 to 6.0 weeks for the expected additional six weeks.17
One important question for take-up is whether, under the flexible 18-week policy, mothers tended to
use their flexibility or to take all of their leave upfront, immediately following birth. Figure 3 displays
the patterns of maternity leave by month since birth for each of the four policy periods. As expected and
16Multiple births (e.g., twins) count as one birth event in this analysis.
17We prefer the main set of estimates since they are less subject to measurement error. The lower end of the bounds where
the command recorded only the six weeks of immediate leave but then failed to include any additional leave seems unlikely
to have occurred with such frequency, especially given patterns in the non-imputed sample. The upper bound is too generous
as we allocate the full available leave for those with incomplete leave data. Thus, we focus on the main set of estimates for
most of our discussion.
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required, mothers took the maternity leave continuously in the six-week policy period and the policy that
allowed for six additional expected weeks (for a total of 12 weeks). Not surprisingly, given the nature of
the roll-out, those who received an unexpected 12 weeks tended to space out their leave over the full year;
for those who had already returned to work, there was no other option if they wanted to use the leave.
What is somewhat surprising, and an important observation of this paper, is that those who expected
the 12 extra weeks, and could use them flexibly, generally tended to use them continuously upfront, as
opposed to spacing them out over the year. That is, the mothers who expected a total of 18 weeks and
could use the final 12 weeks flexibly over the subsequent year choose to use their leave much as if they
had been required to use it all at once.
Appendix Figure A.2 shows this in a slightly different way, with the average leave usage by month
since birth grouped across the November 2014 through October 2015 birth months. The 2014 mothers
use their leave immediately, with occasional small exceptions that gave them more health leave later
in the year (often around the holidays). The early 2015 mothers used their initial six weeks of leave
immediately, then started sporadically using their additional 12 weeks of leave once the expanded policy
was announced. For instance, the January 2015 mothers used their leave in January, February, and March
(months 0, 1, and 2), depending on the timing of the birth in January. They have an uptick in usage again
in July (6 months after the birth) that continues on through the remainder of the year. There is a particular
spike in December (month 11 for the January births). The July through October 2015 mothers, who knew
about the leave at birth, tended to continuously use their leave upfront.18
4.2 Crowd-Out of Other Leaves
We next turn to the question of whether annual leave is crowded out by maternity leave. We begin with
Panel A of Figure 4, which shows annual leave usage by the mothers (the black circles) and the matched
female non-mothers (the gray Xs). Under the six-week policy, mothers always used more leave than
non-mothers. Among the non-mothers, leave increased over time, possibly due to the draw-down in
Afghanistan, changes in quality of leave recording, or changes in preferences for work and leisure. The
18Figure A.3 shows the same monthly leave by month-of-birth figures over the transition from 18 to 12 weeks.
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change in non-mothers is fairly steady over time, with no discernible jumps at any of the key policy
changes. Mothers move in parallel to the non-mothers under the six-week policy, but they decrease their
leave usage by over a week once the new policy hits. Indeed, mothers use less annual leave than non-
mothers once they have 18 weeks of maternity leave. Once the policy is reduced to only 12 total weeks,
non-mother leave remains stable, but mother leave usage increases to match the non-mothers.
Table 3 examines the change in annual leave associated with each policy period. Column 1 uses the
fully-specified first-difference approach (column 3 from Table 2). Here, the average change from the six-
to the 18-week policy is less than a week, though this is likely an underestimate; Figure 4 demonstrates
that there was an overall increase in annual leave recorded over the 2013 to 2016 time frame across all
Marines. Thus, columns 2 through 6 use various potential comparison groups in the DID framework.
Column 2 includes all females that we never observe having a baby as a control, column 3 uses the female
matches we never observe having a baby, column 4 uses the male matches we never observe adding a
baby to their home, column 5 uses the unmarried male matches we never observe adding a baby to their
home, and column 6 uses the female matches from the expanded sample of mothers that used imputation
for some maternity leave outcomes.19
The results are broadly the same across column 2–6. Using the matched female control as an example,
the control used 3.2 weeks of annual leave over the full time period on average, while mothers used 0.5
weeks more annual leave than non-mothers when they had six weeks of maternity leave. That is, relative
to the non-mothers, the mothers supplemented their total leave with 3.7 days of additional annual leave.
However, the more generous policies were associated with a substantial reduction in relative leave, such
that mothers actually used less annual leave than their matches during the 18-week policy (regardless of
whether the additional 12 weeks was expected). For instance, when mothers expected the additional 12
weeks of leave, mothers used 1.2 fewer weeks of annual leave in the following year than non-mothers.20
There was no difference in annual leave between mothers and non-mothers in the period with a total of 12
weeks (p-value=0.994 for the female matched sample). In sum, relative to similar comparators, mothers
over-used annual leave in the six-week maternity policy, equally used annual leave in the 12-week policy,
19Annual leave was not imputed for the imputation sample, but the sample size is larger.
20Calculated as 0.521-1.696=-1.2 weeks; p-value of difference between mothers and non-mothers=0.000.
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and under-used annual leave in the 18-week policy.
Because the expansion of maternity leave crowded out annual leave, the total increase in time away
from work was lower than what would have been anticipated from changes to maternity leave take-up
alone. Panel B of Figure 4 graphically displays the total amount of any sort of leave taken by mothers
relative to non-mothers under each policy, while Table 4 more formally conducts the analysis. Again
using the matched female control as an example, the non-mothers tended to take a total of 3.8 weeks of
all leave types across the analysis period; recall that this is mostly annual leave plus some sick, PTAD, or
emergency leave. Under the six-week policy, mothers used a total of 6.5 weeks more than non-mothers
across all leave types; that is, mothers supplemented with additional leave relative to non-mothers be-
yond the allotted six weeks under the least-generous policy. When mothers received an unexpected 12
additional weeks of leave, their difference from the non-mothers only increased by 6.0 weeks (a 50 per-
cent net utilization of the additional leave). In total, mothers’ annual leave only exceeded non-mothers
by 12.5 weeks (6.5+6.0) despite having 18 total weeks of maternity leave available. Those who expected
the 12 extra weeks of maternity leave at birth had an 8.6 week relative increase in total leave (72 percent
net take-up), for a total difference from non-mothers of 15.1 weeks. Those who expected a total of 12
weeks of maternity leave at birth had a 4.7 week increase in total leave relative to the early period (78
percent net take-up), for a total difference from non-mothers of 11.2 weeks.
The patterns are broadly similar when using alternative comparison groups or the mothers with im-
puted low or high maternity leave. Mothers in the six-week maternity leave period always used more
than six weeks of all leave above and beyond the non-mothers, and the change in the gap between moth-
ers and non-mothers was always smaller than the additional maternity leave granted under the more
generous policies.
4.3 Heterogeneity of Impacts
We examine whether take-up rates and crowd-out are similar across several groups: enlisted (e.g., work-
ers) versus officers (e.g., managers), new mothers having their first child versus experienced mothers,
single versus married mothers, and white versus non-white mothers. We also consider individuals from
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job types with more and fewer females (based on median percent female), as jobs types with different
levels of female representation may have different attitudes towards leave take-up. We also differentiate
by O*NET-defined job physicality (based on whether a Marine job requires physical skills that are above
or below the average Marine job.21 We expect results by occupational gender diversity and physical skill
intensity to be similar, as percent female and physicality are negatively correlated (raw correlation is
-0.55 in our data).
Figure 5 displays the one-year maternity (Panel A), annual (Panel B), and total (Panel C) leave
patterns for officer and enlisted mothers by month of birth, as well as the one-year annual and total
leave of their matched female comparison group. For maternity leave, officers and enlisted mothers
both took the full six weeks of leave during the six-week policy period. However, once the additional
12 weeks of leave were added (whether expected or unexpected), officers consistently used less than
enlisted. In the final policy period with 12 total weeks of maternity leave available, officers and enlisted
again both took approximately the maximum amount of maternity leave available, though due to a small
sample size, the officer analysis is somewhat erratic.
This general pattern is replicated in columns 1 and 2 in Panel A of Table 5. The mean leave taken
in the period where mothers expected and received six weeks of leave is six weeks for both officers and
enlisted. However, the increase in maternity leave is larger for enlisted than officers in the policy periods
with 12 additional weeks of maternity leave, whether the leave is unexpected (8.5 weeks for enlisted
versus 5.6 weeks for officers, p-value of difference=0.006 using a test of coefficients across equations)
or expected (11.1 weeks for enlisted versus 9.9 weeks for officers, p-value of difference=0.001). Once
the leave drops to 12 total weeks, there is again no difference between the enlisted and officers.
Returning to Figure 5, non-mother officers consistently used more annual leave than enlisted in the
six-week policy period, though both groups accrue leave at the same rate. Officers continued that pattern
in the early part of the more generous policy (when they did not expect additional leave), but the pattern
reverses once the additional leave is known. Under the final policy period with 12 total weeks available,
21We characterize the physicality of Marine jobs using the method and underlying variables in the O*NET described in
Bacolod and Rangel (2017) and using a crosswalk mapping Marine occupations to Standard Occupational Classification codes
developed in Zunic (2018).
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officers again used slightly more annual leave. These patterns are again supported by the more formal
analysis in Table 5, where officers have higher annual leave usage (3.7 weeks) than enlisted (3.2 weeks)
among the non-mothers. Enlisted and officers who were mothers added an additional half-week of leave
above their non-mother counterparts when they were given six weeks of maternity leave (p-value of
difference in gaps=0.184). Once the policy was more generous, crowd-out of annual leave used was
larger for officers than enlisted, though the difference was never statistically significant.
Because of the maternity and annual leave patterns, the change in total leave usage induced by the
policy change was much smaller for officers than enlisted when the policy became more generous, as seen
in Figure 5. After accounting for monthly changes in non-mother leave, Panel C of Table 5 demonstrates
that while the mother/non-mother gap in leave usage was 6.2 to 6.5 weeks for enlisted and officers under
the six-week policy, officers had a much smaller total increase in leave when leave increased by 12
weeks (to 18 total weeks) of maternity leave available, relative to enlisted. Specifically, when there was
an unexpected 12-week increase, officer mothers’ total leave usage increased by 5.0 weeks, compared
to 6.1 weeks for enlisted mothers, though the difference was not statistically significant (p-value of
difference=0.364). When the additional 12 weeks of leave was expected at birth, officer mothers’ leave
usage increased by 7.6 weeks, compared to 8.7 weeks for enlisted mothers (p-value of difference=0.026).
There was no difference in the gap in the final period where mothers expected and received six extra
weeks of leave.
Despite starting at similar six-week take-up levels in the six-week policy period, new mothers (who
had no dependent children before birth) consistently took more maternity leave than experienced mothers
once they were offered 18 total weeks of time (columns 3 and 4 of Table 5). Leave take-up was similar
in the 12-week period. There were no differences between new and experienced mothers in annual
leave used across policy regimes. The overall policy resulted in larger increases in leave-taking for new
mothers than for experienced mothers under the most generous 18-week policy, but the groups were
similar in the six- and 12-week policies.
Single (defined as unmarried) mothers may also react differently to the policy change than married
mothers. Despite starting at similar six-week take-up levels in the six-week policy period, single mothers
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consistently took more maternity leave than married mothers once they were offered the additional time
(columns 5 and 6 of Table 5), though the gaps were never statistically significant for maternity leave.
However, when mothers could plan ahead for the expected extra 12 weeks of leave, married mothers had
larger crowd-out than single mothers (-1.8 weeks versus -1.3 weeks, p-value of difference=0.005). For
overall leave, both of the 18-week policies resulted in more total leave-taking for single than married
mothers; the difference in increase was also marginally statistically significant under the 12-week policy.
In other words, the most generous policy resulted in larger net increases in leave-taking for single mothers
than married mothers.
There are no differences for white and non-white mothers, mothers in more- or less-female jobs, or
by level of job physicality across maternity, annual, or total leave (see Appendix Table A3).
Overall, the 18-week policy resulted in greater heterogeneity in leave usage than was observed under
the six-week policy; the same is true of the 12-week policy to a lesser degree. Figure 6 graphs a locally
weighted scatterplot smoothing (lowess) line of the one-year maternity leave used by the 10th, 25th,
50th, 75th, and 90th percentile for the given birth month. The 90-10 gap is small in the six-week policy
time frame: almost everyone took six weeks of leave, and the median length is six weeks. The 90-10 gap
is over 10 weeks in the beginning of the 18-week policy. Though that narrows over time, the 90-10 gap
remains around five weeks by the end of the 18-week policy and into the 12-week policy. This continued
gap is largely driven by officers; enlisted across all percentiles are more likely to take leave except in
early 2015. Note also that the estimates for average leave usage in the tables above are driven by a long
tail of women who under-use leave in the more generous period; the median woman generally takes the
full leave available under all policies except when the leave was added several months after she had given
birth.
4.4 Limiting to Those Surprised by Policy Change
One potential worry with the analysis is that female Marines who knew they would have more leave
made different fertility choices than they did with only six weeks of leave. Thus, we confirm that the
patterns are similar for mothers who could not have chosen to get pregnant based on the policy at the time
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of conception in the odd columns of Table 6. The July 2, 2015, policy announcement was retroactive to
January, and females who conceived on July 1 or earlier did not make the decision based on knowledge of
the additional leave. These mothers would have given birth around March 11, 2016.22 To be conservative,
we limit the analysis to those who gave birth in February 2016 and earlier in the odd columns of Table
6; this necessarily excludes any births under the 12-week policy.
Another potential concern is that knowledge of the policy affected abortion decisions. We find this
scenario unlikely, but to verify, the even columns of Table 6 limits the analysis to the cohort of pregnan-
cies that likely already terminated their pregnancies by July 2. 90.0 percent of abortions happen in week
13 of pregnancy or earlier (Jatlaoui, 2019), so pregnancy termination decisions were likely determined
prior to the policy announcement for births that occurred in December 2015 or earlier.23
In both cases, the results are fundamentally the same as the main results, and we take this as evidence
that pregnancy and abortion decisions did not determine the patterns we observe.
5 CONCLUSION
Leave availability does not automatically translate into leave usage. As the United States continues to
consider a national maternity leave policy, we examine how changes to maternity leave affect usage
of various forms of paid leave. At six weeks of maternity leave, mothers used all of their maternity
leave and supplemented with additional annual leave. The findings reveal that in the absence of income
effects, mothers would likely choose to take six weeks of leave if they were provided, even in a large
male-dominated setting. This is in contrast to Baum and Ruhm (2016), who find that California’s policy
increased leave duration by approximately five weeks for mothers when the available leave was paid
around 60 to 70 percent of prior wage rate (EDD, 2020).
However, with more generous leave available, mothers did not use the full leave, indicating that
program costs are likely lower than simply salary ˆ available weeks of maternity leave. For firms
22Calculated as July 1, 2015 – 14 days + 268 days, based on a typical conception 14 days following prior menses and a 268
day pregnancy (Jukic et al, 2016).
23Calculated as July 1, 2015 – 13 weeks ˆ 7 days/week` 268 days.
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considering expanding leave, the additional time that firms will be short-staffed due to birth is likely less
than the amount of paid maternity leave provided, as under the status quo, women often find ways beyond
maternity leave to support time away from work post-birth. Here, the expansion of maternity leave
crowds out annual leave usage, and the variation in leave used increases substantially across individuals.
On average, mothers’ total leave increases by only 78 percent of the six weeks of additional leave and 72
percent of the 12 weeks of additional leave. More generous levels of leave are taken up disproportionately
by enlisted mothers, those who are new to motherhood, and single mothers, so firms with larger shares
of less-advantaged workers may have different patterns than firms with more-advantaged workers.
One worry with flexible leave options for new mothers is that mothers never fully return to work
after the birth. However, mothers demonstrate a strong preference for leave immediately following birth,
relative to new leave available several months after the birth. Though some mothers may have reasons
to use the more flexible leave, firms should not automatically worry about problems with sporadic leave
usage if they provide more flexible options.
Our context is unique in that we have a change in leave length without the possibility of income or
other effects. This provides important understanding into how leave take-up might vary over the six, 12,
or 18-week options that are common in the United States labor market. The Marines Corps is potentially
different from civilian firms in a variety of ways (e.g., more physically fit, younger, male-dominated).
However, the employment environment of the military may provide insight into other heavily male-
dominated fields such as construction, engineering, finance, and other security services, to name a few.
The internal labor market of the military at its higher ranks is also similar to other tournament-style pro-
fessions such as lawyers, medical doctors, and academics. The labor supply responses of female Marine
officers relative to enlisted Marines indicate that mothers in these tournament-style civilian professions
may also choose their leave lengths to optimize their career continuity.
In terms of policy, our results suggest that a one-size fits all approach might not be suitable for
the entire U.S. labor market. For example, females in different job types or those with tournament-style
internal labor markets may require more flexibility in how long and when they can take leave. Our results
do clearly indicate that low levels of leave (e.g., six weeks) are inadequate in meeting the needs of most
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mothers, as we observe these mothers supplementing with other types of leave. Because we also observe
that less-advantaged mothers disproportionately take up increased leave, expansions in these policies
could also narrow disadvantages in socioeconomic circumstances, given the health benefits of leave for
mothers and children. While adding more maternity leave comes at a cost to either the government or
employers, the availability of maternity leave appears to be in high demand by female employees. Given
less than 100 percent take-up of leave expansions and the crowd-out of other types of chargeable leaves
we observe, the true costs of a maternity leave policy are likely to be less than the raw value of maternity
leave available through more generous policies.
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6 Figures
Notes: The figure plots policy changes by branch (Navy/Marine Corps and Army/Air Force) based on
changes from the Secretary of the Navy (SECNAV) and Secretary of Defense (SECDEF). Y-axis is total
leave available to women by date of birth on the X axis.
Figure 1: Policy Changes Over Time.
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2013 2014 2015 2016 2017
Month of birth
New moms by month Linear fit
Notes: The figure plots average maternity leave used in the 12 months following birth by month of
birth. Vertical lines indicate a change in maternity leave from six to 18 weeks (as of January 1, 2015)
and from 18 to 12 weeks (around November/December 2016). Figure includes linear fit of leave for six,
18, and 12 weeks with a donut excluding November/December 2016.
Figure 2: Annual Maternity Leave by Month of Birth for Mothers.
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Notes: The figure plots average maternity leave used in each of the 12 months following birth by policy,
excluding May 2015 and November/December 2016.
Figure 3: Monthly Maternity Leave by Policy for Mothers.
35

















2013 2014 2015 2016 2017 Aug
Month of birth






2013 2014 2015 2016 2017 Aug
Month of birth
B. Weeks of all leave
New moms Not new moms Linear fit for new moms
Notes: The figure plots average annual (chargeable) and total (maternity and annual) leave used in the
12 months following birth by month of birth or month of match. Vertical lines indicate a change in
maternity leave from six to 18 weeks (as of January 1, 2015) and from 18 to 12 weeks (around
November/December 2016). Figure includes linear fit of leave for six, 18, and 12 weeks with a donut
excluding November/December 2016.
Figure 4: Annual Chargeable and Total Leave by Month of Birth for Mothers and Female Comparisons.
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2013 2014 2015 2016 2017 Aug
Month of birth
C. Weeks of all leave
Enlisted new moms Linear fit, enlisted moms Other enlisted
Officer new moms Linear fit, officer moms Other officers
Notes: The figure plots average maternity, chargeable (vacation), and total leave used in the 12 months
following birth by month of birth, separately for enlisted and officers. Vertical lines indicate a change in
maternity leave from six to 18 weeks (as of January 1, 2015) and from 18 to 12 weeks (around
November/December 2016). Figure includes linear fit of leave for six, 18, and 12 weeks with a donut
excluding November/December 2016.
Figure 5: Annual Leave by Month of Birth for Mothers and Female Comparisons by Officers and
Enlisted.
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2013 2014 2015 2016 2017Aug
E. Married
Median 25th/75th percentile 10th/90th percentile
Notes: The figure plots average maternity leave used in the 12 months following birth by month of
birth, at the 10th, 25th, 50th, 75th, and 90th percentiles for a given month, as well as the median leave
taken. Panel A is all mothers; Panels B and C split the sample by enlisted/officer; Panels D and E split
the sample by single/married. Vertical lines indicate a change in maternity leave from six to 18 weeks
(as of January 1, 2015) and from 18 to 12 weeks (around November/December 2016). Figure includes
linear fit of leave for six, 18, and 12 weeks with a donut excluding November/December 2016.
Figure 6: Distribution of Maternity Leave by Month of Birth for Mothers.
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7 Tables
Table 1: Summary statistics
Mothers All others Matches
All F F M Single M
Age 24.698 24.905 24.158 24.906 25.110 24.977
p . 0.049 0.000 0.123 0.001 0.061
Black 0.172 0.109 0.156 0.185 0.184 0.177
p . 0.010 0.011 0.235 0.204 0.654
Hispanic 0.262 0.184 0.253 0.258 0.260 0.255
p . 0.006 0.135 0.741 0.886 0.574
Other 0.129 0.081 0.112 0.123 0.127 0.125
p . 0.000 0.598 0.511 0.860 0.695
Officer 0.075 0.091 0.099 0.075 0.075 0.075
p . 0.000 0.000 1.000 1.000 1.000
Warrant 0.012 0.011 0.008 0.012 0.012 0.012
p . 0.041 0.791 1.000 1.000 1.000
Time in service 4.895 5.005 4.169 4.967 5.177 5.165
p . 0.000 0.000 0.556 0.010 0.055
Pct job female 0.159 0.077 0.148 0.162 0.158 0.158
p . 0.000 0.000 0.134 0.716 0.761
Married 0.748 0.353 0.314 0.745 0.769 -0.000
p . 0.000 0.000 0.720 0.038 0.000
Divorced 0.056 0.033 0.075 0.057 0.056 0.063
p . 0.000 0.000 0.788 0.903 0.183
Prior kids 0.348 0.346 0.193 0.348 0.331 0.333
p . 0.000 0.000 0.993 0.295 0.521
Some college 0.046 0.027 0.043 0.047 0.044 0.041
p . 0.000 0.925 0.900 0.658 0.387
College 0.103 0.106 0.123 0.108 0.105 0.101
p . 0.000 0.000 0.594 0.788 0.808
AFQT 59.650 64.736 63.196 59.286 57.447 57.683
p . 0.007 0.000 0.442 0.000 0.000
GCT 102.984 110.156 105.458 102.718 103.440 103.463
p . 0.000 0.000 0.408 0.117 0.159
Observations 2,421 9,823,815 763,313 11,570 11,969 11,523
Notes: Observation period is January 2013 to August 2018. Mother column displays characteristics for month of birth by
birth event. All others column displays characteristics multiple for observations per individual across months within all
Marines not observed having a baby (All) and all female Marines not observed having a baby (F). Match columns display
descriptive characteristics for the month of the match to mothers for females, males, and single males, respectively, weighted
by match weights, and p-values indicate statistical difference relative to mothers using robust standard errors clustered by
individual.
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Table 2: Total Maternity leave used 12 months post-birth
Main mother sample Lower/upper bound
(1) (2) (3) (4) (5)
Unexpected +12 wks 8.282˚˚˚ 8.291˚˚˚ 8.303˚˚˚ 8.292˚˚˚ 8.437˚˚˚
(0.327) (0.323) (0.323) (0.312) (0.304)
Expected +12 wks 10.967˚˚˚ 10.993˚˚˚ 10.997˚˚˚ 10.211˚˚˚ 11.121˚˚˚
(0.116) (0.115) (0.116) (0.134) (0.101)
Expected +6 wks 5.885˚˚˚ 5.894˚˚˚ 5.915˚˚˚ 4.782˚˚˚ 5.987˚˚˚
(0.160) (0.158) (0.157) (0.159) (0.115)
Month FE X X X X X
Rank group FE X X X
Location FE X X X
Job type FE X X X
Controls X X X X
Observations 2,421 2,421 2,421 2,951 2,951
N of individuals 2,235 2,235 2,235 2,692 2,692
R-squared 0.805 0.810 0.812 0.714 0.833
6-week policy mean 6.121 6.121 6.121 6.113 6.117
Notes: Robust standard errors clustered by ID in parentheses. ˚p ă 0.05, ˚˚ p ă 0.01, ˚˚˚ p ă 0.001.
Reference group is female Marines who gave birth during the 6-week maternity leave policy period
and received 6-weeks of maternity leave.
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Table 3: Total annual leave used 12 months post-birth
Mothers Females Matched comparators Bounding
(1) (2) (3) (4) (5) (6)
Baby Appeared . 1.047˚˚˚ 0.521˚˚˚ 0.416˚˚˚ 0.215˚ 0.303˚˚˚
(.) (0.068) (0.074) (0.073) (0.103) (0.069)
Unexpected +12 wks -0.385˚ -1.342˚˚˚ -1.711˚˚˚ -1.854˚˚˚ -1.691˚˚˚ -1.552˚˚˚
(0.169) (0.155) (0.170) (0.169) (0.174) (0.158)
Expected +12 wks -0.588˚˚˚ -1.847˚˚˚ -1.696˚˚˚ -1.569˚˚˚ -1.632˚˚˚ -1.455˚˚˚
(0.092) (0.090) (0.100) (0.098) (0.105) (0.095)
Expected +6 wks 0.713˚˚˚ -0.762˚˚˚ -0.520˚˚˚ -0.322˚ -0.323˚ -0.322˚˚
(0.125) (0.122) (0.134) (0.131) (0.141) (0.118)
Match gender F M Single M F
Month FE X
Month-year FE X X X X X
Rank group FE X X X X X X
Location FE X X X X X X
Job type FE X X X X X X
Observations 2,421 765,734 13,991 14,390 13,944 16,918
N of individuals 2,235 29,670 8,163 11,746 10,485 9,295
R-squared 0.105 0.243 0.166 0.152 0.147 0.171
Control mean 3.071 2.477 3.222 3.272 3.348 3.206
p(baby+unexpected)=0 0.038 0.000 0.000 0.000 0.000
p(baby+expected 12)=0 0.000 0.000 0.000 0.000 0.000
p(baby+expected 6)=0 0.005 0.994 0.390 0.431 0.844
Notes: Robust standard errors clustered by ID in parentheses. ˚p ă 0.05, ˚˚ p ă 0.01, ˚˚˚ p ă 0.001.
Reference groups: Model (1) is female Marines who gave birth during the 6-week maternity leave policy period and
received 6-weeks of maternity leave; Model (2) is Females with no birth events; Model (3) is the matched group
of females with no birth events; Model (4) is the matched group of all males; Model (5) is the matched group of
unmarried males; and Model (6) is the matched group of females with no birth events with imputation for maternity
(but not chargeable) leave.
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Table 4: Total of all leave used 12 months post-birth
Mothers Females Matched comparators Bounding
(1) (2) (3) (4) (5) (6) (7)
Baby Appeared . 7.000˚˚˚ 6.454˚˚˚ 6.507˚˚˚ 6.321˚˚˚ 6.228˚˚˚ 6.251˚˚˚
(.) (0.079) (0.092) (0.089) (0.142) (0.082) (0.083)
Unexpected +12 wks 7.918˚˚˚ 6.708˚˚˚ 6.029˚˚˚ 6.155˚˚˚ 6.369˚˚˚ 6.508˚˚˚ 6.538˚˚˚
(0.370) (0.357) (0.372) (0.365) (0.368) (0.353) (0.352)
Expected +12 wks 10.409˚˚˚ 8.541˚˚˚ 8.604˚˚˚ 9.015˚˚˚ 9.015˚˚˚ 8.014˚˚˚ 8.919˚˚˚
(0.151) (0.147) (0.168) (0.160) (0.166) (0.173) (0.155)
Expected +6 wks 6.629˚˚˚ 4.572˚˚˚ 4.737˚˚˚ 5.252˚˚˚ 5.356˚˚˚ 3.869˚˚˚ 5.006˚˚˚
(0.198) (0.189) (0.209) (0.200) (0.208) (0.196) (0.170)
Match gender F M Single M F F
Month FE X
Month-year FE X X X X X X
Rank group FE X X X X X X X
Location FE X X X X X X X
Job type FE X X X X X X X
Observations 2,421 765,734 13,991 14,390 13,944 16,918 16,918
N of individuals 2,235 29,670 8,163 11,746 10,485 9,295 9,295
R-squared 0.706 0.281 0.832 0.850 0.848 0.791 0.838
Control mean . 2.877 3.815 3.553 3.570 3.776 3.776
p(baby+unexpected)=0 0.000 0.000 0.000 0.000 0.000 0.000
p(baby+expected 12)=0 0.000 0.000 0.000 0.000 0.000 0.000
p(baby+expected 6)=0 0.000 0.000 0.000 0.000 0.000 0.000
Notes: Robust standard errors clustered by ID in parentheses. `p ă 0.1, ˚ p ă 0.05, ˚˚ p ă 0.01, ˚˚˚ p ă 0.001.
Reference groups: Model (1) is female Marines who gave birth during the 6-week maternity leave policy period and
received 6-weeks of maternity leave; Model (2) is Females with no birth events; Model (3) is the matched group
of females with no birth events; Model (4) is the matched group of all males; Model (5) is the matched group of unmarried
males; and Models (6) and (7) are the matched group of females with no birth events with imputation for maternity (but not
chargeable) leave, using low and high estimates for maternity leave, respectively.
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Table 5: Leave types used by subgroups 12 months post-birth
Enlisted Officer New moms Not new Single Married
(1) (2) (3) (4) (5) (6)
A. Maternity leave
Unexpected +12 wks 8.471˚˚˚ 5.635˚˚˚ 8.542˚˚˚ 7.619˚˚˚ 8.777˚˚˚ 8.058˚˚˚
(0.325) (1.079) (0.363) (0.636) (0.640) (0.363)
Expected +12 wks 11.083˚˚˚ 9.921˚˚˚ 11.248˚˚˚ 10.355˚˚˚ 11.168˚˚˚ 10.919˚˚˚
(0.121) (0.384) (0.129) (0.255) (0.229) (0.138)
Expected +6 wks 5.893˚˚˚ 5.690˚˚˚ 6.033˚˚˚ 5.637˚˚˚ 5.869˚˚˚ 5.879˚˚˚
(0.159) (0.642) (0.152) (0.366) (0.262) (0.185)
p(diff, unexpected) 0.006 0.196 0.317
p(diff, expected +12) 0.001 0.002 0.332
p(diff, expected +6) 0.683 0.268 0.934
B. Chargeable leave
Baby Appeared 0.521˚˚˚ 0.468˚ 0.601˚˚˚ 0.345˚ 0.176 0.630˚˚˚
(0.078) (0.224) (0.087) (0.140) (0.139) (0.087)
Unexpected +12 wks -1.777˚˚˚ -1.010` -1.568˚˚˚ -2.300˚˚˚ -1.354˚˚˚ -1.821˚˚˚
(0.176) (0.572) (0.194) (0.324) (0.319) (0.199)
Expected +12 wks -1.660˚˚˚ -2.028˚˚˚ -1.680˚˚˚ -1.809˚˚˚ -1.265˚˚˚ -1.834˚˚˚
(0.105) (0.296) (0.114) (0.212) (0.185) (0.118)
Expected +6 wks -0.513˚˚˚ -0.579 -0.595˚˚˚ -0.354 -0.228 -0.603˚˚˚
(0.139) (0.496) (0.146) (0.288) (0.256) (0.155)
Comparison mean 3.175 3.717 3.113 3.540 3.127 3.254
p(diff, unexpected) 0.184 0.076 0.222
p(diff, expected +12) 0.252 0.567 0.005
p(diff, expected +6) 0.917 0.420 0.188
C. All leave
Baby Appeared 6.471˚˚˚ 6.173˚˚˚ 6.430˚˚˚ 6.463˚˚˚ 6.105˚˚˚ 6.558˚˚˚
(0.096) (0.287) (0.101) (0.183) (0.166) (0.108)
Unexpected +12 wks 6.149˚˚˚ 4.966˚˚˚ 6.410˚˚˚ 4.854˚˚˚ 7.415˚˚˚ 5.597˚˚˚
(0.380) (1.240) (0.424) (0.725) (0.648) (0.441)
Expected +12 wks 8.720˚˚˚ 7.601˚˚˚ 8.938˚˚˚ 7.654˚˚˚ 9.419˚˚˚ 8.347˚˚˚
(0.176) (0.470) (0.178) (0.373) (0.304) (0.197)
Expected +6 wks 4.751˚˚˚ 4.561˚˚˚ 4.780˚˚˚ 4.716˚˚˚ 5.298˚˚˚ 4.564˚˚˚
(0.219) (0.724) (0.224) (0.433) (0.368) (0.249)
Comparison mean 3.768 4.306 3.718 4.098 3.127 3.254
p(diff, unexpected) 0.364 0.079 0.020
p(diff, expected +12) 0.026 0.002 0.002
p(diff, expected +6) 0.843 0.877 0.082
Notes: See prior tables for standard errors. For each regression, the treated and reference groups are limited to the
For each regression, the treated and reference groups are limited to the category indicated by the column header.
category indicated by the column header. For Panel A, the first-differences reference group is moms who gave birth
under the 6-week policy. For Panels B and C, the DID references group is the matched female controls.
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Table 6: Leave usage by choice-limited sample
Maternity leave Annual leave All leave
(1) (2) (3) (4) (5) (6)
Baby Appeared . . 0.536˚˚˚ 0.533˚˚˚ 6.391˚˚˚ 6.388˚˚˚
(.) (.) (0.074) (0.074) (0.087) (0.087)
Unexpected +12 wks 8.289˚˚˚ 8.399˚˚˚ -1.707˚˚˚ -1.704˚˚˚ 6.159˚˚˚ 6.167˚˚˚
(0.319) (0.317) (0.171) (0.172) (0.368) (0.368)
Expected +12 wks 10.813˚˚˚ 10.616˚˚˚ -1.737˚˚˚ -1.755˚˚˚ 8.419˚˚˚ 8.274˚˚˚
(0.158) (0.180) (0.118) (0.125) (0.210) (0.230)
Sample limitation Pregnancy Abortion Pregnancy Abortion Pregnancy Abortion
Match gender F F F F
Month FE X X
Month-year FE X X X X
Rank group FE X X X X X X
Location FE X X X X X X
Job type FE X X X X X X
Observations 1,686 1,600 9,804 9,302 9,804 9,302
N of individuals 1,619 1,547 6,143 5,914 6,143 5,914
R-squared 0.829 0.820 0.171 0.176 0.805 0.795
Control mean 2.957 2.917 3.442 3.373
p(baby+unexpected)=0 0.000 0.000 0.000 0.000
p(baby+expected)=0 0.000 0.000 0.000 0.000
Notes: Robust standard errors clustered by ID in parentheses. `p ă 0.1, ˚ p ă 0.05, ˚˚ p ă 0.01, ˚˚˚ p ă 0.001.
Outcomes indicated by column header. Reference groups: Models (1-2) are female Marines who gave birth during
the 6-week maternity leave policy period and received 6-weeks of maternity leave; Models (3-6) are the matched
group of females with no birth events. Even columns limited to time where the mother was pregnant before the
policy announcement of the extended 18-week maternity leave; odd columns limited to time when probably
abortion timing had already passed once the policy announcement of the extended 18-week leave had passed.
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Notes: The figure plots the kdensity for new mothers and their respective matches by predicted
probability for each of the six match types, limited to predicted probabilities from 0.2–20 percent for
visibility purposes; majority of matches are below 0.2 percent.
Figure A.1: Probability Density by Method for Mothers and Non-mothers
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Oct 2015
Notes: The figure plots maternity leave used by month for the months surrounding the change from six
(continuous) weeks to 18 (flexible) weeks. The policy announcement was in July 2015 and was
retroactive to January 2015.
Figure A.2: Monthly Maternity Leave Used by Month of Birth over Policy Transition (6 to 18 Weeks)
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0 1 2 3 4 5 6 7 8 9 10 11 12
Feb 2017
Notes: The figure plots maternity leave used by month for the months surrounding the change from 18
(flexible) weeks to 12 (continuous) weeks. November/December 2016 likely contained many births
conceived both before and after the March 2, 2016, conception cutoff date.
Figure A.3: Monthly Maternity Leave Used by Month of Birth over Policy Transition (18 to 12 Weeks)
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A.2 Appendix Tables
Table A.1: Adaptive LASSO with 10-fold cross-validation to predict birth
No imputation of leave Imputation of leave
Females Males Unmarried M Females Males Unmarried M
Intercept -5.91 -6.35 -6.06 -5.82 -6.19 -4.73
Fraction job female 6.53 32.55 29.19 7.47 32.86 3.72
Age . . . . . -0.01
Black -0.08 -0.05 . -0.03 . -0.17
Other 0.14 0.18 0.16 . . -0.23
Hispanic 0.08 . . 0.05 . -0.33
Prior # kids 1.32 . 4.21 1.43 . 1.67
Married 2.60 2.39 . 2.59 2.38 .
Divorced 1.25 1.99 0.24 1.35 2.14 -0.44
Years of service 0.11 . 0.33 0.10 . 0.38
Some college -0.14 0.91 0.53 -0.36 0.53 -0.44
College -1.70 . . -1.47 . -1.04
AFQT -0.01 . . -0.01 . -0.01
GCT -0.01 -0.04 -0.04 -0.01 -0.04 -0.01
Frac fem * frac fem -8.76 -58.11 -55.87 -9.68 -58.80 -6.93
Frac fem * age -0.12 -0.28 -0.04 -0.14 -0.26 .
Frac fem * Black 1.58 . -1.79 1.56 -0.37 1.63
Frac fem * other 0.45 . -2.86 0.70 0.03 0.28
Frac fem * Hispanic 0.40 0.44 -0.27 0.60 0.43 0.49
Frac fem * # kids -0.93 0.71 -1.52 -0.90 0.84 -1.27
Frac fem * married -0.17 1.62 . -0.32 1.37 .
Frac fem * divorced 1.56 2.75 1.80 0.65 1.49 1.50
Frac fem * yrs service . -0.12 -0.05 . -0.14 -0.16
Frac fem * some col 0.44 -0.19 0.58 0.99 -0.04 0.88
Frac fem * college -0.85 1.24 1.25 -0.44 1.57 0.14
Frac fem * AFQT . 0.03 . . 0.02 .
Frac fem * GCT . . . . . .
Age * age . . . . . .
Age * Black . . . . . -0.01
Age * other . . . . . .
Notes: Table displays best coefficients from the adaptive LASSO with 10-fold cross-validation to predict having a baby,
using deviance to minimize loss. Variables are the same as those used in the descriptive statistics, as well as all potential
interactions. Sample includes either the sample of mothers with full data or the sample that adds the mothers with some
imputation of maternity leave as well as (1) all females we do not observe having as baby, (2) all males we do not observe
adding a baby as a dependent, and (3) unmarried males we do not observe adding a baby as a dependent. Note that the model
for unmarried males did not include the variable Married or any of its interactions. Positive signs indicate the variable (or
interaction) is more likely among mothers than the comparison group, conditional on all other variables. The LASSO
process dropped many variables (and interactions) from the model because they do not improve the bias/deviance trade-off.
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Table A1. Adaptive LASSO with 10-fold cross-validation to predict birth (continued)
No imputation of leave Imputation of leave
Females Males Unmarried M Females Males Unmarried M
Age * Hispanic . . . . . 0.00
Age * # kids . . . . . .
Age * married . . . . . .
Age * divorced . . . . . .
Age * yrs service . . . . . .
Age * some col . . . . . .
Age * college . . . . . .
Age * AFQT . . . . . .
Age * GCT . . . . . .
Black * Hispanic -0.44 . 0.23 -0.41 . -0.15
Black * # kids . . -0.44 . . -0.06
Black * married -0.10 . . -0.07 0.00 .
Black * divorced . -0.22 0.58 -0.01 -0.06 0.05
Black * yrs service -0.02 . -0.06 -0.03 . .
Black * some col 0.39 . 0.55 0.37 . 0.22
Black * college -0.25 -0.24 . -0.29 -0.34 -0.30
Black * AFQT . . . . . .
Black * GCT . . . . . .
Other * Hispanic -0.16 . 0.37 -0.23 . -0.21
Other * # kids 0.10 0.01 -0.10 0.11 0.01 0.03
Other * married -0.45 . . -0.30 0.21 .
Other * divorced -0.57 . 0.32 -0.26 0.32 -0.22
Other * yrs service . . 0.00 . . 0.01
Other * some col 0.22 0.13 . 0.14 . 0.20
Other * college 0.61 0.31 0.58 0.54 0.24 0.53
Other * AFQT . . . . . .
Other * GCT . . . . . .
Hispanic * # kids 0.12 . . 0.12 . 0.07
Hispanic * married -0.35 . . -0.34 . .
Hispanic * divorced -0.01 0.12 . -0.10 . 0.24
Hispanic * yrs service . . . . . .
Hispanic * some col -0.38 -0.37 . -0.40 -0.38 -0.36
Hispanic * college -0.17 -0.11 -0.08 -0.11 -0.06 -0.20
Hispanic * AFQT . . . . . 0.00
Hispanic * GCT . . . . . .
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Table A1. Adaptive LASSO with 10-fold cross-validation to predict birth (continued)
No imputation of leave Imputation of leave
Females Males Unmarried M Females Males Unmarried M
# kids * # kids -0.34 -0.13 -0.77 -0.34 -0.11 -0.40
# kids * married 0.08 -0.21 . 0.00 -0.25 .
# kids * divorced . 0.11 -1.65 -0.10 0.02 -0.25
# kids * yrs service -0.04 . -0.07 -0.05 . -0.04
# kids * some col 0.03 . 0.21 0.05 . 0.04
# kids * college 0.54 . 0.75 0.53 . 0.61
# kids * AFQT . . . . . .
# kids * GCT . . . . . .
Married * yrs service -0.11 -0.01 . -0.12 -0.01 .
Married * some col . -0.31 . . . .
Married * college 1.65 0.56 . 1.44 0.53 .
Married * AFQT . . . . . .
Married * GCT . . . . . .
Divorced * yrs service -0.12 . -0.16 -0.11 . -0.06
Divorced * some col 0.24 0.05 . 0.25 0.35 0.33
Divorced * college 0.85 -0.15 -0.77 0.66 -0.16 -0.51
Divorced * AFQT . . . . . .
Divorced * GCT . . . . . .
Yrs service * yrs service 0.00 . -0.01 0.00 . -0.02
Yrs service * some col . . . 0.01 . 0.03
Yrs service * college 0.01 . . . . 0.08
Yrs service * AFQT . . . . . .
Yrs service * GCT . . . . . .
Some col * AFQT . . . . . .
Some col * GCT . . . . . .
College * AFQT . . . . . .
College * GCT . . . . . .
AFQT * AFQT . . . . . .
AFQT * GCT . . . . . .
GCT * GCT . . . . . .
Observations 508138 6049402 4018599 508691 6049955 4018762
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Table A.2: Summary statistics for imputation sample
Mothers All others Matches
All F F M Single M
Age 24.563 24.905 24.158 24.702 24.982 24.774
p . 0.000 0.001 0.264 0.000 0.554
Black 0.175 0.109 0.156 0.178 0.174 0.178
p . 0.010 0.011 0.718 0.944 0.555
Hispanic 0.263 0.184 0.253 0.264 0.262 0.261
p . 0.006 0.135 0.915 0.930 0.966
Other 0.127 0.081 0.112 0.127 0.125 0.127
p . 0.000 0.598 1.000 0.735 0.837
Officer 0.076 0.091 0.099 0.076 0.076 0.075
p . 0.000 0.000 1.000 1.000 1.000
Warrant 0.010 0.011 0.008 0.010 0.010 0.012
p . 0.041 0.791 1.000 1.000 1.000
Time in service 4.766 5.005 4.169 4.801 5.033 4.991
p . 0.000 0.000 0.748 0.006 0.407
Pct job female 0.159 0.077 0.148 0.163 0.159 0.161
p . 0.000 0.000 0.098 0.627 0.245
Married 0.739 0.353 0.314 0.734 0.765 0.419
p . 0.000 0.000 0.608 0.005 0.000
Divorced 0.055 0.033 0.075 0.060 0.055 0.059
p . 0.000 0.000 0.353 0.923 0.573
Prior kids 0.345 0.346 0.193 0.333 0.322 0.343
p . 0.000 0.000 0.501 0.109 0.800
Some college 0.042 0.027 0.043 0.041 0.042 0.042
p . 0.000 0.925 0.904 0.953 0.411
College 0.103 0.106 0.123 0.103 0.106 0.097
p . 0.000 0.000 0.994 0.659 0.495
AFQT 59.549 64.736 63.196 59.393 57.667 59.124
p . 0.007 0.000 0.727 0.000 0.254
GCT 102.944 110.156 105.458 102.777 103.660 102.662
p . 0.000 0.000 0.581 0.006 0.304
Observations 2951 9876847 767713 13967 14541 11689
Notes: Observation period is January 2013 to August 2018. Data includes mothers who had lower/upper bounds used to
impute maternity leave due to unclear record-keeping, as well as their respective matches. The mother column displays
descriptive characteristics for the month of birth by birth event. The all others column displays descriptive characteristics
multiple observations per individual across months within all Marines not observed having a baby (All) and all female
Marines not observed having a baby (All F). Match columns display descriptive characteristics for the month of the match to
mothers for females, males, and single males, respectively. P-values indicate statistical difference relative to mothers using
robust standard errors clustered by individual.
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Table A.3: Leave types used by subgroups 12 months post-birth
White Non-white Less F job More F job Less physical More physical
(1) (2) (3) (4) (5) (6)
A. Maternity leave
Unexpected +12 wks 8.005˚˚˚ 8.579˚˚˚ 7.890˚˚˚ 8.614˚˚˚ 8.681˚˚˚ 8.035˚˚˚
(0.411) (0.483) (0.432) (0.471) (0.467) (0.430)
Expected +12 wks 11.137˚˚˚ 10.836˚˚˚ 10.914˚˚˚ 11.021˚˚˚ 10.969˚˚˚ 11.002˚˚˚
(0.155) (0.177) (0.164) (0.167) (0.167) (0.161)
Expected +6 wks 5.855˚˚˚ 5.888˚˚˚ 5.950˚˚˚ 5.794˚˚˚ 5.739˚˚˚ 6.046˚˚˚
(0.239) (0.202) (0.228) (0.211) (0.240) (0.185)
p(diff, unexpected) 0.363 0.280 0.363
p(diff, expected +12) 0.282 0.651 0.852
p(diff, expected +6) 0.746 0.739 0.275
B. Chargeable leave
Baby Appeared 0.639˚˚˚ 0.392˚˚˚ 0.642˚˚˚ 0.383˚˚˚ 0.637˚˚˚ 0.391˚˚˚
(0.106) (0.104) (0.104) (0.106) (0.107) (0.103)
Unexpected +12 wks -1.673˚˚˚ -1.764˚˚˚ -1.668˚˚˚ -1.763˚˚˚ -1.734˚˚˚ -1.709˚˚˚
(0.226) (0.254) (0.223) (0.261) (0.263) (0.221)
Expected +12 wks -1.802˚˚˚ -1.577˚˚˚ -1.771˚˚˚ -1.599˚˚˚ -1.805˚˚˚ -1.572˚˚˚
(0.143) (0.140) (0.139) (0.145) (0.147) (0.137)
Expected +6 wks -0.484˚ -0.506˚˚ -0.430˚ -0.556˚˚ -0.584˚˚ -0.454˚
(0.189) (0.188) (0.204) (0.172) (0.189) (0.190)
Comparison mean 3.138 3.301 3.214 3.230 3.209 3.234
p(diff, unexpected) 0.788 0.757 0.848
p(diff, expected +12) 0.240 0.401 0.237
p(diff, expected +6) 0.909 0.750 0.589
C. All leave
Baby Appeared 6.592˚˚˚ 6.319˚˚˚ 6.480˚˚˚ 6.423˚˚˚ 6.664˚˚˚ 6.231˚˚˚
(0.132) (0.127) (0.126) (0.133) (0.134) (0.125)
Unexpected +12 wks 5.646˚˚˚ 6.487˚˚˚ 5.631˚˚˚ 6.437˚˚˚ 6.441˚˚˚ 5.869˚˚˚
(0.473) (0.575) (0.492) (0.575) (0.544) (0.494)
Expected +12 wks 8.580˚˚˚ 8.652˚˚˚ 8.561˚˚˚ 8.622˚˚˚ 8.431˚˚˚ 8.786˚˚˚
(0.235) (0.237) (0.228) (0.246) (0.244) (0.226)
Expected +6 wks 4.798˚˚˚ 4.712˚˚˚ 5.104˚˚˚ 4.435˚˚˚ 4.510˚˚˚ 4.998˚˚˚
(0.323) (0.275) (0.310) (0.282) (0.315) (0.275)
Comparison mean 3.758 3.868 3.832 3.797 3.788 3.839
p(diff, unexpected) 0.273 0.302 0.472
p(diff, expected +12) 0.803 0.893 0.298
p(diff, expected +6) 0.989 0.161 0.221
Notes: See prior tables for standard errors. For each regression, the treated and reference groups are limited to the
For each regression, the treated and reference groups are limited to the category indicated by the column header.
category indicated by the column header. For Panel A, the first-differences reference group is moms who gave birth
under the 6-week policy. For Panels B and C, the DID references group is the matched female controls.
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